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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and its manufacturing method which has little 
variation of characteristics, depending on the area of the 
emitter for a plurality of bipolar transistors. 
SOLUTION: A first to third insulation films 41-43. 
laminated on a semiconductor layer 24a serving as a 
base, have openings 26 for emitters, the first and third 
films 41, 43 are different from the second film 42, with 
respect to etching characteristics, and the third film 43 
is thicker than the first and second films 41. 42. For 
forming the openings 26, the third film 43 can be etched 
with the second film 42 used as an etching stopper, and 
the etching quantity hardly varies due to the 
microloading effect. 
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(57) [SI*^J] 

2 6 ifim^ 6 nr *i <5 > ^— Riyf|^=<D^M 4 

1.43 <!:»r:©<&»M4 2 i-Cx ^ i^imtAJSi'i 
oT*5«). m=<D»a»IS4 3*iaf-SV^^©*fe»ie4 
1. 4 2 <fc 0 feJlt^. gBP2 6?:}e^-rSI«K:. 




frieii-sc>'iiHoi6ii»iii8iriB^-©*tt»Ki-cx 
<, 

in^4] Strsall— ©ffi^JR©;i$*iO. InmJW 
±-C 5 0 n mJilT-C* Sit^Ji 3 BH«8©i|4«{*^g. 

[91:^5] 8JieSr-®iMS»H©/|E3*iO. 1 nmJW 
±-C 1 0 0 n inJyT-C*-2>fji3j?]K3KiS©*«ft$^a. 

[ 6 ] m^m=<Dimm<Dm * *t 1 0 n mfei± 
-e 1 0 0 0 n m&.T-c$>^nnim3ssxi(o^m»ma. 

-:>iiria»-©^i»MJ: *) hmmf^m—ommmimBm 
■oKriaig— Ry:m:i©*gig5jBiJ: 0 'bmi.^m^ommi: 

fn37* h ut?;^ h*vxi'«:brtfrlgmH©i|&^«r 
x?rg^>i/-rsifii. 

t«5eil=©^]P*>e>Sffi u SBfrte^-scxn— © 
ifft^il*Ji^«: X ^ > if -r sxfii *:a<i-r s^fl: 

imTmQI 1 2 0-1 70-C©';>»>S:S(,»-rmfia 
l|-©tt«jB)&x 9 ^ > i'T 8 IBtt©*^il 

g©«B:^ft. 
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1/10 «T«:^3 K*fflt,>ririBm-©» 

^K?rx ^> i^rsii^s im<omii^m<Dmk 

ism. 

mntm 1 1 ] l>riBm-<W»i|«lBi©J5S * 0 . 1 n m 
JW±T5 0 nmfelTCCT«!lWtlI8ia«©*««:iS© 

c§i»^ 1 2 ] m^=.<m»m<oms 'to. 1 n m 

fe^±r 1 0 0 n mfelTtcr^^lS^JlS ffi*8©*i»(^B 

10 ©»jg:^s. 

riu^s 1 3 ] frie^H©itaii««©/?3 * 1 0 n m« 

0 0 0 n mJUTtcr *^*318 ^©^NSft^S 
©Sit??*. 

mym 1 4 ] BjgBiir<raieMkM*x «^ ^>ifr^ 

20 [ 0 0 0 n 

5'*^t?*ai«ciiaeRcx-e©sifi^ffi{ciMf s 
ib©-c*«. 

[0 00 2] 

iSiltt, i5-'-fX'^^^Wl/-c(,^.5©-c, 
^ h ^ > ^ ?:^tf ^J»«^$la«T:^ n e/Buscca l> 
«:^iS<*^S-C*S. 04«> «ti!!NPN^W5l<-^ F 
if«#t?i{i»«:^a©-fie*M*^nl.ri,>S. 

30 c(o-^^m<o'^mw^^nm.t^fcn>^\t. pm© 

S i SS^-C*Si{i*<*afi 1 1 ©^Mg|5{c NM©3 U 

i'^m!tt))hfym\2immnmrs.Lfdm. nm©s i 

1 34*«ft:«Rl l±{cxed»+ 

[0003] 'mc. smmm» 1 4©aMBP{cLoco 
s mmic J: o r ^^^»ifffl©ffi»)@ 1 5 ^mvm^mwL 

0. ^''■'■^'■}<--7h7>i>;^i'©?^s)ciF««i^©jaHK 
3R^I!MB©PM©'?jc;H 6 4?i5ldcf -5. 3U 

40 vmmiicmmwm i3j:*) 4>!if?sg©NM© 

1 7 9 t.i&?«lS©3 Ui» d»BS(tl fflUffl©NS©tfc«tM 

1^1 8*j^RKt-s. -eur. Si o, m^-c^iimm 

2 1=&¥^«J««J1 4±(CBfi3EL.. «&lSJg|2 1©^%-C 
•^-:^©J^)^^3e«JS{cgBP2 2 «?gfiE-r5. 

[0 00 4] ;^(C, ^P2 2*/hrSN^©:fMft©-^ 
+>aA{c J: -3 "CH— ©SiR-f :t ^SA^i U 5? 2 3 5: 
jStR-f *>ffiA3Ui'5'2 3«. nUi'^g 
tKi&m 3«iC4K:J:-3 r jiBrJljg^?S%»Jt>.5/c«i)© 
50 fc©-C*S. -eCT. S i 4±fiS;^i-r«PM©S i G 



WB 1 3 <!:S^LTt^^#3eB^C[>^»li2 4 a35>i?B« 

^c<r^^B^*^*ii2 4b3&ij^^$n^o -e(D». 
3^tta2 4*-^-xsaf-^-xB(DalL/ms^o>'>*5'- 
>{c»^x*r^o 

[0 0 0 5] S i O, li^'C^^^iSIS2 5*C 

VDffiK:i:oT±®tc^$l*, t&iga2 5±{c:7* h 

hi^iy:^hi:^:^^t'$'^R I E«:<:fc-:>rjffi^2 5Cc 

raa2 6 4jgflEr*. «£-:>t. mm&<o^m»m2 4Ei 

2 4 b«^-XHXOaLmffi(C^cS. 

[0 0 0 8] ;j(:(c. pap2 6^:^>r^NSiO:miJ30-f 
:t>r£Acc J: o xmr^omtR-^^tyriX^ u ^ 2 7 * 

(omr^ *5 ^> u ^ ^cD:^^JgS:^iiia^ S c <!: k: J: 

iStS^faM^Ht-S C cb tc J: oT:S»rS?Saa^iS8£)-5^«?> 

*^^ftji2 8^^«s-a'. jis ^dr^^s-r^^N-^ 

-^>«:^^<*m2 8 tm^m2 5 <?:*ajKWCClniXU 

X. ^»ll2 4(D^M«:Sa3'lt^. 
[0 00 7] ;XCC. ^4mVm2A. 2 80*^(DSaffl 

imM^2^±m^mm^^±^. ^ur. <t^wts«p 

S5cJ:^ri^^P3 2CD^m^ffl{(:5-tt/cg, 

JB2 8±©2^V1f^ FK3 1 i^»(*Jl2 4±(D2^'J1f 

-f Kiaa 1 1 8 i«:^T5=i>5r^ hfL3 3 

[0008];XiC. JPS*i5nm/4 0nm/3 Onm 
OT i/T i N/T iai?iff$:(>5 1 OOOnrnT*^ 

34*?^^-r-6o -eu-r. if 0 Onm/5 nm/ 
4 0 Onm/5 nm/2 0 nm/2 0 nmCOT i N/T 
i /AL/T i /T i N/T i JS«-C*^^)lli*iia 
C©^Jl*x^ ^mS3 5. -^-;^m@3 6 

[0009] 

[*?835ii»9tb<fc^»iT-2>Sa] iC6*C. H4tC7nS 
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5. -eor. HP2 Bjii^cofiitc^:!- h u*^>^ h'&v 

;:^^<!:-r'5>R 1 Eo*0 F ^ >f x ^ > ^CC i 0 r JgfiS 

^n-s. cotc^. mmi^m>icmti:^ma2 6m^ 

• c2-7^^>y!5»«cc4:oT:»gai2 50 
x^^>^jIgK:M*^^cr. iaP2 6CDjS*r»»B 
2 5 *ix ^>iJ^$ti-s^pafcS3&:€». 
[00 10] — ttSE2 5i UTS i O, JS^rfflC^ 

•c*>s i Ne^fflc^T^. s i ^^^i-r^*^fta 

2 4 <bt6J®IS2 5 t<0!fa(0:cy ^>yilS?Jt». ftK:?^ 
10 T\trj:< 10-20^^^*5, CiDfc^. KP26* 
5^Ccjefi£-r'S;rcfe<D«jSig2 b<D:t-^^^y^:y^^ 

(^mmi^m2 4'b^'px.v^iy^^n^^ -eur. 
disi^(cs>^j:sgBP2 erarti. ±j^(Dm^ma2e(D 

ie3S"t?)»SH2 5*«X5»^>^3n'5BSPa;&JS:&5<D 
*gS(*ll2 43&5x-y^>i^$nsNFrafcMJ^j:o-c. 
^ttB2 4<0x y ^>>/&mth-oi>xi.^^o 
[0 0 1 1 ] C(omms H4tC7nStiri»5— S£3feF9© 

20 5 ^CDfflfflAJJEl^ i . ^^»jB 2 4 CDx ^ly^&ffi 

^ftH2 4*sx^^>^3nTl>5i. 

[0 0 12] cntCj^LT, lffi^®2 5^?s<'rntf. 
rap 2 6 ^5i3|{c«^r5/ci5?><Dite3SK2 5 ©:t->'^'x 

30 ft]i2 4<OX-;.^>^a^:i»^j:<-r€>Ci:^5r^, X:; 

nri>€)«{c. MP2 6iyna>aB^rw^S3»B2 5 

[0 0 13] «e-or. :^m<D^mo:>mm{^. m^(D^^^ 
>i<-'7F^>i^;^t$'&cfcCirx^ ^<z)ffiatciS#u/c 

[0 0 14] 

C UC^ > :^ i «r S1g»CD>' ^' >r jj< - ^ F ^ > 
50 c*tc^Lt». 



10 0 15] gS^2 {cC6*ipii(*S5aTW, ^w^- 
[0016] C®«|{C|lHCDt6iaj|gi||-Ciiie«Hgfr 

«sis*x h f >'^•^ccr»z©itelS!S*x V 9^ 

tC»-©ttttJg(c+:9-Ji:J--yN'x y f^^i'S-^t-Cfc. 
•c. -^-f i'n • n-f'y>i/jaiS{cj:Sxy^>i^#© 

[0 0 1 7] */c. ii-©*afijgi»-©jfasugi<!:-c«> 

iy'0-©*6^*5SlH©^JiJ: r, i,!.©-c, 1^-© 

»iSiiRut|ir-©*aigtMK*f^s:j— ^>{fMifi 
iOj&<rfe. l»rscF3i-©jiifte4fl^tcxy?>4/^ 

-;^*Jx,9^>i/3*a4Ji*Sif>a<. -c-y^oaisttJifi 
CO 0 1 8 ] ±i!l5©««C. »H©*6i»Iia*J|^-S 

»-c«»»|RJ: K fe/?t»©-c, »-©i»i»je*x y ? > 

i^-r^Bflicxs •;'5»ffl©PP©^Vjj->©v::^i/«i^^ 

snja-^^-OiteSiiiijlHoig^mi-ex 

tt*Jm>«:^L<<rfe. x5t»irffl©MP©?BfiRgjK:fe 
+^«r/lS®mH©)»i^*!g|S, st^r. x5-^4fffl 
©aiP©fl$fiSfi CC«>H-^)5:J13 ©H — 'llH©iiag;g*s 

as. HK. Srn©<eijyRj!»im-©i(&»KJ: ») fe«»-c 

*4©-C. 51-g|5j&i6'^-X©*M'^©nIKl-/:*->^©« 

[0 0 1 9 ] iS^«3 {C«RS^HJ»«:$|g-C». m-RO- 
»^©i^i&ffi*Jj^yn>K{blB-C*i3, t^-<Dimmiii 
•>y=i>Sfti®r*,s. c©yt«>. »-so'^H©itei» 

JBIi||_©Jlffliffl|i-Cx y ifrnVilt^ A Oggfeii 

{c-rsciAJ-e*. xs -,d?ffl©gap^jK^ur*>. » 
PT©^-;^*ix»5^>if^tia«ASii(Cii>%<, 

Uf^nf-cmM'C»>r) , ^^|-aj*>6'<-X©SBB's©pjjj,^ 
[0020] i»^^4 - 6 «C{S-5*«ft«g-CW. H- 50 
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^zv^momwk^^ijXh. MiPT©-^-;^*ix i» 

^■C*-5. -^3?M©ffiP©J^fiEfSCcfcM<c 
-h^6*S©»-~|»=©iaSJg*^S. 

[002 1 ] «:i^SiH3l»ilg©f!jii^j£-C 

te«3M-3»-©«»HJ:0 fe»S!5:^-©«^*flf- 
©te»l«±(cjg^ L , ^r;©iteMtMi «x 4^ 
*sS&-o-c*j»3MolB-StK||-©*gi^SJ: 13 fe/St,>» 
^©«iSJBI*0r©iteiB6l@|±{cfl5fiS-r 
[0 02 2] C©«{c. *-©*6igS|littx«y?^>4^!t$ 

*6l*Jgi4x5,g^>i^t-SC4*i-C#S, C©fc«?). 

!o, Rutm^<oimm^ k> hmi.^m^(ommm=kjmicx 

^A:a)K^=©*S^{C-h9-ja::f_^-(x > 
i'iifeL-C^). «H©«i^K*-C-Cx.;,5^>4/';ti#jh§ 
•ttSCi^i-ct-c. i'n • a— ^i'J^tcj:* 
X yfi©{3;^o#;eiS3%^ttt,>. 
CO 0 2 3 ] SSfc. H-Oifg^Mittx-^ ^>ifl^1fi 

mi:sj>-m-©ifi^*lsr=©tti»)Rj: 13 -r 
X ^ > ifmifi'ptj: < r t . mn&y;m-©ite«M4Si 

0 *CCx.:r5^>i/^^c-!;*J-C*-C. v^i'P . a-^T'^ 
yif^mcj;iiXv^ytfM.O\thr>^1fi'pti\.>, c© 
;teJsi). ©SfiMSJ!i©x 5, 9^>i/(^{cx 5 2, 

ffl©ggPT©'^-;^ASx.7?->4fStlSJi!6iiJ>^C<. 
-X©^HRlBfe^if-C^,^„ 

[0 0 2 4] Sfc, J:^©«K. mH©«fi»Ji*Jm-S 
{>'^- ©ifg^M J; ^) fe/? < T «) . JB=©Jft»«S*«^{c 
x-;>^>i/rSC«h*i-C**. L*^*,. 0H©^ltM;£ 
m-©ffiiS|g|J:f5t>/l<TS©-C. m-©«a«ygSrx 5, 
^Vi^r^fiSKx? s»irffl©BBP©/<if->©7* 

X ?^>i^!SFtt*iat,»{C^L. < T X 5 *ffl©PIP 

©jefilE»{cfc+»!&flr3©0=©jfe»jgl*jjgS. ge, 
"C^xs ^fffl©MP©jgfiXf^{c«>+^fj:Jf 5©^ — - 
^^©Ift^KdJ^S. Htc, ^-©«5JI8a<fc f) t,i6aiB)&: 
l^_©l6»jK*?gfi)Er«or. nSB*6^-J^©aB's 
©WSft-f * >^©«A*JP;Ei±$ -5. 
C 0 0 2 5 ] it*«8 «:«s^H««^a©KS:)?i^-c 
». J»-SC)f||=©lfeS||!i L-CJ> >; =i>K{fcM*?^s!c 

0, i?-©if6#BI<>:Lrs^y3>^{t]^%}g^-r€.. c 
©/cS). m-Raf»=©iM5j«JBIi»-©|6»Jl<trxi, 
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[0026] Sf3ftll9 CClS5^®»il[g©S8Jg:^"C 
«, 1 2 O'-l 7 0-C(Oy >^^fflt=»r. Vn>gft 
JS-CA€>m-CO*feM^li^x .^^^^^-r-So 12 0-17 
0*C<D'J>Kr«. t/Un^ffi^fclg-CS)^^— RD^I^H 10 

<D»»ja»'> y 3 >mitM'cs>^mr.<oi&mm(o i / 2 
osSJaTL/3!px^5^>y5n^ci^cDr. mno^ig 

<. •^-;^(3[>aBS«fi84>IB^C^»'C$)^»o ^fc. x^7 

[0027] if 1 0 (,cm^^m»mm<omm^x 
s/»;3>*^53^<t'r^xe^^^t^+'jHB^--c-;^ 20 

i/»;3>a{bMtr*^^-'(o*asjs^x2;^>i5/'r 

xt;^>iJ/5n3^j:0^©'C. CDji&ltJS^x 2f^>yb 

T*>. i>';3>^iflt^<b-r'5xf^=^>^'f 

^-;^WX:7^>iy$n^l>o CCD/cfl!). X5^5?ffl<Z> 

Mn^?f^fiXUT4>. MaTo-^-;^*^x-^^>y$n^ 

[0028] if 11-13 i,c%^^wmmx{t. 
m — ''m^<ommi^(om^^m^<om(^-r^. c<Dfc 30 

[0 0 2 9] 1 4CC<5^5*3Stt^B©iSig:^ffir 

jsas^x 5r ^>ybfc«TS-c!»ft»K^x p^>ifr 

a<fc 0 fcwt^sffiox ^>yas-rii-(Ditt»K*x 
^>yr'5ti^{j. ^z:<7:)^®*x-;^>yT^H5w: 

[0030] ^r<D^jSM% ^x V ^>y-r^i8^ 
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^etl^ m-OmiSS^rF^-fx^^vy-r^iS^tC, y 

y^Y \^V>:^V^m^'thmR<on}^fS,ifii^^\i^. . 
[003 1 ] 

2W(D%B«CD— HJfeJf^,®^. Sl-'3«:#ffil/35:3&S6ifi 
2 (a) JCTH^nri^-S^K:, ^2Si*®2 4^-<-->^S 

[0 03 2] ^m^1&X\t. -eom. 

0. 1— 5 OnmOS i O, BX$>^1^m4 1 C 

V D£(c J: ^mmi^mm»m 2 4 (D^mcoiss^f bsp(c 

JrrjrjefiST'Bo ^C^r. m^O. 1 — 1 0 OnmOS 
i Nmx$>^tmm4 2^CVDm(iCj:'^Xim$i^. 
Mtc. mS 1 0-1 0 00 nmCOS i JKr*^»i» 
©4 3%CVDaCCi:-:>"C«aS-lf'S. ^br. S2 

(b) (c^^n-cii-sacc, ffiiS)S4 3±ccy:t hu>? 

<3[)gaP4 5*:7:«- h V^y^'yy ^fiC^-oXy * Mx^;^ 
h4 4U:?K0c'r^. 

[0 03 3] yctc, 03 (a) CC7n3tirC^€»acc. 
* hU^^;^^ h4 4^'7;^;5'^CLrJfeg^K4 3i:s:^y^> 
yf-S, CCOiS^. SiO, JSiS i NlSiC0Xu^5^> 

^mtRitffi 4 0 gfi«±cc tsiis^v^-^ ^^i¥^mm 

l»i»IS4 3tC+»3:c:i--^>'X2r^>5/'^J6LT«>. 

«fiil*li4 3 *rrx V ^iy^^^±i^t^ctifix^ 

-eUT. glP4 5^/rT'SNS50m!8!0-Y:t>ffi 

Ate J: o r ^rKDSiR >r * >a A :3 \y^^2i ^mf&r 

[0 0 3 4 ] :;?ctc. 03 ih) ^^^^tixi^^^mc. y 
:t hut^'y^ h4 4^^^L. 1 5 o-ccoy 
|6i^Jg4 2*'i;x^; hxy^>i^-r^o i5o-ccoy> 
S i O. mx$>^mkm4 I. 4 3 ttS i NK 
r$)Sjaigli4 20 1/2 Oggfe(Tl/J^X':;^>yS 
ti^j:C^ iKC^-C, 1/1 0«Ttc#f?3n^c:7 5rK;S:^ 

c*r3»»JB4 i^-ii^x-^ hx-^?^>i^r^c 

[0 03 5] C(D^. S i O, mx^^mmm4 3 4>x 
iteitSS4 3«JKiSM4 l^^h&tf^ 
tcm^CDt?. *ft)Bia4 1 «fc[Sea[<D;iS;rcl:fl^®4 3 
*5x-;^>y$nr*>1$«:3tPf«fj:c^o 1/10 
J!UT«:*«Snytr^ S i NKr*^iKiSH4 

2^S i i^^tr^S iGea^r*$^itJ12 

4«x^;^>y^n^Cio cc^-cr. ite^j@4i-4 

3tcBSP2 6:0iJ^fi5tSn^p WO\ 04tC^ 
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[0036] fjiis. tl±CD||i6JKS8«*Sa!NPN^NViJ< 

ft?f^fi|T'(i«5jg^lS4 1 . 4 3 <h UTS i Oa lR:«im>6 
[0037] 

[0 038] Hf5^:B2 u:«^§*«^jgsr«. ^H-H 
llH-^»-CD*6»M^5^{CX ^> i/r ^ C i 3&J-C# 

[0039]3J3^. X5:? ^fflCDMPCO^B^EfiW: 

[0 040] if3}cJi3 cci^^^«(*sigr«. X ^ a? 

fflcDMP^?g^LT4>. PBPT<D-^-;:<;0^x^:r^>//$ 
AJ&^^^WtcKihSn-So C(Dfcisb. y^omm^fC 

[004 1 ] n^m4 - 6 cci)^-5>^3i«:s^a-c«. x ^ 
y^momn^mfS^Lxi,^ ^PTc)'^-;^3&ix^^^> 

^/c. x5->r^ffioiBP(D0^f^(cfcMtc+^ 

[0 042] if :*xg7 ^%h^^mw^m.(owmijm'c 
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